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APPLICATION NOTE 3209

Protecting Against Momentary Power Loss Due to
Battery-Bounce

Jun 21, 2004

Abstract: Impact or vibration can cause momentary interruptions when batteries lose contact. To ensure
continuity of power in battery-powered systems, add this three-IC circuit.

When you drop a battery-powered device, the impact can open internal contacts for as long as 10ms,
producing a momentary loss of power that can cause a false low-battery indication. (There is sometimes
a similar momentary effect on the device's owner, especially if the device is expensive, but that's beyond
the scope of this application note).

You can insure continuity of power by adding a large capacitor across the battery. The capacitor must
provide a certain amount of voltage headroom as margin against the discharge of load current. The
capacitor voltage varies with discharge current as dV = Idt/C, so insufficient headroom calls for an even
larger capacitor.

Another problem is that large capacitors tend to be leaky. Capacitor leakage is usually not a problem
during normal operation, but during "sleep mode" it can be a substantial fraction of the total quiescent
current and can cause a significant reduction in battery life.

The circuit of Figure 1 solves all these problems. Two AA batteries provide 3V power, which is boosted
to 3.3V by a stepup dc-dc converter (U3). The large reserve capacitor of 2mF or 4mF is charged from
the 3.3V output via a SPST CMOS analog switch (U1). The output of this 175Q switch charges the
reserve capacitor and drives the input of a low-dropout linear regulator (U2).

Page 1 of 7


http://www.maximintegrated.com/
http://www.maximintegrated.com/
http://www.maximintegrated.com/design/
http://www.maximintegrated.com/design/techdocs/
http://www.maximintegrated.com/design/techdocs/app-notes/index.mvp
http://www.maximintegrated.com/design/techdocs/app-notes/index.mvp/id/32/c/Analog%20Switches%20and%20Multiplexers#c32

3V
1 0.1uF
L
Vool =
.0, Vi COM U3
> - _: MAX16T4
N M auT 1$|: 22uH 1 our b4
U1 gmnku STEY uz 3
T
MAXAS01 = FB
omE | MAXBEZ |47 sen g apent | gy B
ND 4mF —|
GJ__ E.ng]m ::E SET BOkLY LEO SHDM —u;
- capacitr” | po 120kL1 T 4ruF
= GHD REF 1
GHND LBl T J:- T 0. ApF
I = battarias -
12~nku§ __T_
Battery Bounce Protection Test Circuit L

Figure 1. This circuit removes discontinuities in power by backing up the battery (two AA cells) with
charge on a reserve capacitor.

U2's output is set to provide 1.68V when the battery is removed. The output is also divided down by the
80k/120k divider to trip an internal comparator connected to the low-battery input (LBI). The comparator's
open-drain output (LBO) feeds back to Ul's digital input (DIN), which turns the switch on (high) and off
(low).

Figures 2-5 show the circuit performance for different values of reserve capacitor and load current.
Figures 5-6 remove switch-response time by wiring the switch in the ON position.
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Figure 2. Figure 1 circuit with 4mF reserve capacitor and 100uA load: after removing the battery, power
remains for 8.7s.
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Figure 3. Figure 1 circuit with 4mF reserve capacitor and 100mA load: after removing the battery, power
remains for 10.8ms.

00w
2.00V

2.00
Ch4| 2.00

=

Tek 5top | [ —— !

il L v L -

; N :
> SRR IR .

4 —" T '3‘1!' h&lzlizl: |=m|:|u‘=|:|. :

' .Mh:ll:

i : [ : k T 4
2] e -
B e Srume .

|

\
) I i ; P I I P S
T chi 2. BCh2 ¥ o M 1.00s A Ch2 L S00mV

2mF Input Capacitanca, 100w load

- P =t
o =N
w b
vl Al

—-2.045

§ 8k 8k

L T

.} DINABRD
4 Dide

MAES2 Dutpul

1 Vollage, 2//dv

Mi=BE2 Inpuk
Vakage,
2 d

Figure 4. Figure 1 circuit with 2mF reserve capacitor and 100uA load: after removing the battery, power

remains for 1.48s.
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Figure 5. Figure 1 circuit with 2mF reserve capacitor and 100mA load: after removing the battery, power

remains for 920us.
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Figure 6. Figure 1 circuit with 2mF reserve capacitor, 100uA load, and switch wired closed: after
removing the battery, power remains for 544ms.
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Figure 7. Figure 1 circuit with 2mF reserve capacitor, 100mA load, and switch wired closed: after
removing the battery, power remains for 1.08ms.

Related Parts

MAX1674 High-Efficiency, Low-Supply-Current, Compact, Step-Up Free Samples
DC-DC Converters

MAX4501 Low-Voltage, SPST, CMOS Analog Switches Free Samples

MAX882 5V/3.3V or Adjustable, Low-Dropout, Low-lg, 200mA Free Samples
Linear Regulator with Standby Mode

More Information

For Technical Support: http://www.maximintegrated.com/support

For Samples: http://www.maximintegrated.com/samples

Other Questions and Comments: http://www.maximintegrated.com/contact
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